relatively to a moving laboratory frame with the angular velocity of the Earth.
PROBLEM FORMULATION
Let O be a point fixed at the Earth's surface. The basis vectors of the formally inertial frame Oi*j*k* is an orthogonal basis. The local laboratory frame Oijk has an instantaneous absolute angular speed . Also the moving body frame Oi1i1i3 has absolute angular velocity w(t) with respect to the real time t. Starting from the theorem on the composition of simultaneous rotations, the relative angular velocity of the body frame is  = w  . If x is the position vector of the particle p of the rigid body B, than the cross product wx is the absolute velocity of the particle p. The function (x) is the mass density. Let K* be the angular absolute momentum vector of the body. The body is dynamically described by a tensor of inertia I also about the origin O. Consequently
The absolute rate of change of angular momentum [1] , has the expression
This rate of variation is equal to the net moments of the given forces acting on the body [2] , [3] . The problem is to write a system of differential equations for unknown scalar functions.
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VIRTUAL ROTATIONS OF THE LOCAL FRAME
Let  be the angle of rotation of the Oijk frame about Ok axis. The m and n vectors of the new frame Omnk have the expressions
The suitable angular velocity is kd/dt. Also, let  be the angle of plane oscillation of the Omnk frame about Om axis. The i2 and q vectors of the frame Omi2q are i2 = n cos  + q sin  and q =  n sin  + k cos  respectively.
The angular velocity is md/dt. Consequently,
Let  be the angle of rotation of the Omi2q frame about Oi2 axes. The i3 and i1 vectors of the rigid body frame Oi1i2i3 have the expressions
The suitable angular velocity is i2d/dt.
Hence
where
It can be verified that
Thus it results the following expressions
The resultant angular velocity has the expression 
THE EQUATIONS OF THE FUNCTIONS 1, 2,3 AND 1,2,3.
The relative rate of change of the vector i is zero [2] .
We assume that Oi axis is oriented to the cardinal point South and the Oj axis is oriented to the cardinal point East. Let  be the latitude of the origin O, and let k* be the vector
The angular velocity of the rotating frame Oijk has the expression
The approximate value of  is 7.292115*10 5 rad/s [4] . Hence
Similar formula holds for k vector.
Based on the formula (17) and formula (18) it results
The  azimuth angle includes a linear term with respect to time t, the slope of this first term being z. For short interval of time, the  angle may be calculated by (12) expression. Let  be a second component of the numerical solution.
Also let sl be the slope of (t).The standard deviation of the difference ( sl t) is not zero.
INITIAL CONDITIONS
Let (0) = o, (0) = o and (0) = o be the initial values of the rotation angles. Then the initial conditions of unknown functions can be calculated by formulae (10).
1(0) = 1o = cos o cos o  sin o sin o sin o, 1(0) = 1o =  cos o sin o 2(0) = 2o= sin o cos  o, 2(0) = 2o =  sin o 3(0) = 3o = cos o sin o + sin o sin o cos o, 3(0) = 3o = cos o cos o.
(32)
The solution of the equations (24)-(29) fulfills the following formulae
1 + 2 2 + 3 3 = 1o 1o + 2o 2o + 3o 3o 
DYNAMIC EQUATIONS
Let y be the position vector of the p particle of the rigid body B and (y)dvo the mass element of dvo neighborhood of this particle. The V volume and the m mass of the body consist of integrals of the form
These expressions are independent of the orientation of the coordinates system. Let b be the average of the body density. This density has the same property. The components of JO tensor of inertia are dependent of the selected coordinates system Oy1 y2 y3.
The choice of principal axes simplified the dynamic moment equations. Let Ox1, Ox2, and Ox3 be the principal axes of inertia. Consequently the components of I tensor of inertia relatively to the coordinates system Ox1x2x3 have the following expressions
The a, b, c geometrical principal moment of inertia fulfills the following inequalities
Let xb be the position of the gravity center of mass.
Because the origin O is fixed at  latitude and zero altitude, the gravity acceleration in vacuum [5] , has the expression g = g() = gs ( 1  0.0026373 cos 2 + 0.0000059 cos 2 2), gs = 9.8062m/s 2 .
Proceeding from the World Geodetic System WGS-84, on an average g = 9.80665m/s 2 or 32.174ft/s 2 . The gravity force acting on the body, has the expression
The environmental effects like temperature, pressure, humidity or meso-scale changes in atmospheric density could cause the perturbations of effective gravity acceleration [4] - [8] .
Let a be the atmospheric density. The Archimede's vertical force has a similar expression
The approximate value of the magnitude of effective gravity acceleration acting on the body may be calculated by the following formula
Let xG be the effective gravity center of the force systems (35) and (36).
The moment of reaction force acting on the origin O is zero. The M moment of the effective gravity force can be calculate by formula 
If o = 0 or o = /180/60, then the standard deviation of the oscillating processing component (sl t) is equal to 1.93s and 26.682s, respectively, where s=2/86164.
COMMENT
The small disturbances of the initial conditions change strongly the processing motion of the rigid heavy body [10] , [11] , especially for small perturbations of the angle o. If o = 0, then the initial instantaneous rotation axis is a horizontal principal stable axis of inertia. Also the temperature disturbances have certain incidence on the coefficients of the considered dynamical differential system and on the body motions.
